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Abstract of JP8219883 

PURPOSE: To lessen the number of times for 
trial printing, carry out proper judgment for color 
difference, and carry out proper color matching 
employing scales for color matching which have 
at least one representative value or more of 
concentrations in a concentration histogram of an 
image to be printed and of which the 
representative values of concentrations are at 
least one or more selected from among the 
mode, the median, and the average values. 
CONSTITUTION: A printed matter 2 is like a 
continuous strip and colored with three colors; a 
unit U1, a unit U2, and a unit U3; and a scale 1a, 
a scale 1b, a scale 1c for color matching are 
formed for each color in a blank space 4 of an 
image part 3. Each scale has two concentrations. 
That is, the scale 1a has scales 111, 121, the 
scale 1b has scales 112, 122, and the scale 1c 
has scales 113, 123 and the scales are selected 
from among representative values of a 
concentration histogram. In the concentration 
histogram, MO stands for the mode (the most 
frequent value), ME for the median (the central 
value) which is the center between the maximum 
and the minimum of the image concentration, 
and AV for the average value, which is the 
average value of all of the concentrations of an 
image. At least one of the representative values 
among these values is employed. 
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(1) Japanese Patent Application Laid-Open No. 8-219883 (1996): 

"SCALE FOR COLOR MATCHING AND COLOR MATCHING METHOD USING 
THE SAME" 

The following are excerpts from the above publication. 

In order to solve the problems and attain the objects described above, a scale 
for color matching according to this invention includes at least one representative value 
of concentrations in a concentration histogram of an image to be printed. In the scale 
for color matching described above, the representative values of the concentrations are 
one or more representative values selected from among the mode values, the median 
values, and the average values. Further, the scale for color matching described above 
includes at least the mode value as the representative values of the concentrations. 
Moreover, in the scale for color matching described above, the concentration histogram 
of an image to be printed by a predetermined finite concentration pattern is classified, and 
a representative value set with respect to the concentration pattern is used as a 
representative value of the concentration of the scale. 

On the other hand, a color matching method according to this invention obtains 
a printed matter by using the scale for color matching described above, conducts 
spectrocolorimetry by computer color matching on a color difference of the scales for 
color matching of said printed matter and a reference printed matter, and performs color 
matching of ink based on that result. 

Fig. 1 is an external view showing part of a printed matter, indicating a 
preferred embodiment of the scale according to the present invention. A printed matter 
2 is like a continuous strip and colored with three colors; a unit Ul, a unit U2, and a unit 



U3. Scales la, lb, lc for color matching are provided for each color in a margin part 4 
of an image (pattern) part 3. Each scale has two concentrations. That is, the scale la 
for color matching of the unit Ul has a scale 111 and a scale 121 of different 
concentration from the scale 111. The scale lb for color matching of the unit U2 has a 
scale 1 12 and a scale 122 of different concentration from the scale 112. The scale lc for 
color matching of the unit U3 has a scale 113 and a scale 123 of different concentration 
from the scale 113. They are selected from the representative values of a concentration 
histogram of each color. 

Fig. 2 illustrates another preferred embodiment of the scale according to the 
present invention in a printed matter 2a in sheet form. In a similar fashion as Fig. 1 , the 
scales la, lb, lc for color matching are provided in Fig. 2 as well. In this way, the 
scales may be arranged randomly. While the scale for each plate has two different 
concentrations in Figs. 1 and 2, the concentrations may be a single concentration of a 
certain representative value at the very least, or may consist of three or more 
representative values. 

Fig. 3 illustrates a concentration histogram which divides into a minute pixel 
field virtually and shows the concentration distribution situation of each pixel about the 
pattern which the version of a certain color of a certain print should print. The axis of 
abscissa expresses the rate of a use rate of each concentration in the pattern (or 
appearance ratio) for concentration to the axis of ordinate. Concentration may be 
represented by halftone dot area, such as a thing represented by optical density like a 
continuation tone positive film or inverted halftone gravure, and offset printing. In 
addition, "concentration" here is the amount of ink transition for example, at the time of 
printing, i.e., ink thickness, a rate of halftone dot area, and an amount corresponding to 1 
to 1. And in a plate-making phase, version ** and the rate of halftone dot area estimate 



this, or the optical (echo or transparency) concentration of the negative (or positive) film 
of the preceding paragraph story estimates it. Moreover, optical (echo or transparency) 
concentration estimates in the phase of a print. The axis of abscissa has taken as 100 the 
maximum concentration which can be printed from the concentration zero of a zero by 
Fig. 3. In addition, a gray level histogram incorporates a manuscript with a scanner etc. 
by a photoelectric process etc., is electronizing and processing image data and is obtained 
easily. Moreover, when creating a gray level histogram from the electronized image 
data, it considers as a unit of the concentration which is extent whose smoothness of a 
gray level histogram is not lost. Anyway, in plate-making, about the optical density of 
version, the rate of halftone dot area, screen ruling, and a positive (or negative) film, or 
the concentration value of a digitization pixel, the representative value of an image part 
and the value of the scale for color matching are made in agreement, and it engraves. 

Moreover, the practical and practical scale for color matching is obtained by 
defining beforehand the representative value which typifies the pattern of a gray level 
histogram such even case, classifies, and is adopted for every pattern. 

For example, in the gray level histogram of various prints, there is also a 
multiphasic histogram in addition to the monophasic histogram the number of peaks is 
[histogram] one like Fig. 3. For example, Fig. 4 is a bimodal gray level histogram. Let 
this be Pattern A. In such a case, the mode which is the maximal value with the high 
rate of a No. 1 use rate shown by MOl as representative value important for the 1st 
(maximum) is made into the 1st representative value. M02 (although it is not the mode 
strictly since this is not concentration with most frequency) which consists of the 
maximal value with the 2nd highest ratio since it is concentration with much frequency 
also in strict semantics at the degree in the mode 1, i.e., MO, - the 2nd mode — carrying 
out - the mode shown can be used as the 2nd representative value, then useful scale for 



color matching. In the case of a bimodal (or multiphasic) gray level histogram like Fig. 
4, the average is unsuitable as representative value. Since this is generally located in the 
valley of a crest and a crest, the frequency of the concentration is low (it is zero when 
extreme), and its average of such a bimodal histogram is because correlation with an 
image is low. 

Moreover, Fig. 5 is the pattern B of a gray level histogram (the same thing as 
Fig. 3), and in Pattern B, the mode is adopted as the 1st representative value and it adopts 
a median or the average as the 2nd representative value. In addition, although it is 
arbitrary whether it adopts to the 2nd representative value or it is made the scale of only 
the 1st representative value, it is more desirable to adopt to the 2nd representative value 
in this case. Moreover, in case the case for right and left is also in the pattern of Fig. 5 
and the mode, a median, and the average are in agreement in such a case, it is not 
necessary to carry out adoption of the 2nd representative value. For example, the 
pattern E shown in Fig. 8is this example. In addition, Batang E may be caught with the 
special case of Batang B, and you may classify with pattern B\ 

Moreover, Fig. 6 is the pattern C of a gray level histogram, shadow parts with 
high concentration are almost all images, and, in such a case, this adopts the mode as 
representation concentration. In addition, the 2nd representation concentration is 
arbitrary. 

Moreover, this is a pattern which is low concentration from the mode MO 2 in 
which the mode MO 1 which a light part with concentration Fig. 7 is the pattern D of a 
gray level histogram, and low is most, and is bimodality, and is the 1st maximal value is 
the 2nd maximal value. In such a case, although the concentration part in the 1st mode 
MO 1, to be sure, has many rates of an use rate, since concentration is thin, the color 
difference is not conspicuous, and rather, the concentration in the 2nd mode with much 



frequency is actually more important for it next, and it makes the 2nd mode the 1st 
representative value. 

When a gray level histogram is special, there is a pattern E of Fig. 8 or a pattern 
F of Fig. 9. The pattern E of Fig. 8 is the case where gray level histograms are bilateral 
symmetry like normal distribution, and a monophasic pattern, among these. In this case, 
since the mode, a median, and (additive) an average are all in agreement, they are very 
good in which of these three persons as central value. Moreover, the pattern F of Fig. 9 
is an image with which every concentration is used by equal frequency. In the case of 
such a pattern, a median and the average are defined, but the mode is not defined (or it is 
very the mode about which concentration). In the case of such Batang, every 
concentration has the equal importance of concentration in rate of a use rate, and it is also 
one approach to make a median or the average into central value. However, in the case 
of such Batang, it is good also considering a certain concentration of a factor with a high 
significance [from / while / which considered other factors / taking the importance of a 
factor into consideration synthetically], and relation as central value. For example, 
since the amount of ink transition of the light section tends to receive fluctuation 
according to paper or printing machine conditions, concentration equivalent to the light 
section is made into central value, or it considers as central value by pattern like 
continuous tone gradation about the concentration which the concentration jump with 
discontinuous concentration tends to generate from a eel configuration, ink metastatic, etc. 
As mentioned above, the "central value" as used in the field of this invention also means 
the central value of the concentration relevant to the affector of the arbitration to the 
image obtained as a print only besides statistical central value, such as the mode, a 
median, and the average. 

Thus, trial printing is first performed using the prepared ink that color matching 



in this machine should be carried out (step S4). In color matching in this machine 
production, first, a printing machine is run a trial printing form, and the wafer of the form 
actually printed to this is usually patched and printed in said trial printing form. And the 
value which carried out the colorimetry of the scale for color matching of the standard 
color (standard print) which extracts patching after printing (this time printing), carries 
out the colorimetry of the printed scale for color matching, and is used as a target, a 
comparison, and the color difference will be measured (step S5). 

And if the color difference with this print is not subsided in tolerance to the 
standard color (step S6), complementary color ink will be added that the complementary 
color should be carried out in additional ink. 

For this reason, in CCM, the change degree of the color by various fluctuation 
factors which are error factors at the time of this machine printing, such as change (wear) 
of version, and smoothness of a stencil, oil absorption nature, is beforehand held as 
fluctuation factor pair color difference data D3, and the relation between the amount of 
supplements of the ink when adding complementary color ink and amending the color 
difference and color change holds as complementary color ink change data D4. And 
CCM calculates complementary color ink loadings using these fluctuation factor pair 
color difference data D3 and the amendment ink change data D4, the standard ink basic 
data Dl further described above, and standard color spectral -reflectance data D2 grade 
(step S7). 

Thus, if complementary color ink loadings are calculated, the directed 
complementary color ink and its loadings will be added, and the complementary color of 
the ink will be carried out (step S8). As mentioned above, the amount of 
complementary color of ink is computed by human being [according to / intuition] using 
the scale for color matching and CCM of this invention by carrying out the colorimetry 



comparison of this scale part of a print and a standard print this time. And again, trial 
printing is performed in order to perform color matching (step S4). 
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[0 02 1 ] iC6t m^©SaEP^©iii^©?SK 

WiUT^sfccai'fi-cttftu. c© 
«fc5fc«te-cfc. *«e*fc«K©fct»iMMI-c*s*- 

[0 022] S/c. C©«fc-5&*g£"C4>. ?£gh;* F ^ 

[0 023] a^©EPBiJ®©?SabX h^A 

^h^AWK, ^ll#t4©tX hy^Afe*^,. 01*. 
«. H4«-*14©?«Stxh^7A-c*-5„ cti&x 
$->Ait2>. C ©J: 5 SglKSg&tt 

*fB<t tTMO 1 r^sns— #ffifflJt^©iSi»fe*;fii 
ib^©ii;tife^fii^6^SM0 2 (cn«^t«s©^ 
Stt-cfe*- f. ip-^mo 1 ©#:K«g©^wgg-e& 

S©-C02©^&- Fi-T-S) -C^StiS*- F*02© 

-2.0 CtUJ. C ©fllJfe ~(4tt© t X h ^-5 A©2p.^jffi« 
— Mtc4$£ t*£©£HK{4B-r*fc*. ^©i^K©«K 
ttffi< (flHBSc»^»-tfo> . ■•i©ffll»36Jfil>*»6 

[0 024] $/c. ^5«?SStX F tfvM.<0^^-> 

»l©R«IBil/r*-K*. 02©Rifitibt«. 

•CSfflT^^. 01©««fii©*©xer-;Kc-r-5^« 
ffit-C*5*5. C©*»^» 2 ©«*tt* -C»ffl05fc*3&i 
»SU>. 0 5©^^->©*CCK, fc&Mfl© 

»^fc*0. C©J:^«ct»^. -t- Fi>i/7>, 
fii3&5-^-r-S^«. »2©ttSHH©8flit4Ltt<rfc-J: 

l>„ H8K:*"r^*->E3aiC©*#«'C* 
[0 0 2 5 ] *fc. 061J. ifigt^F^7AOA$- 

>c-c*^. cn«?se©H5t>->+ F-sp»*%i-©iBj 



TSU8T4. fcfc. m2<DKSki§kmt&m-C$>2>. 
[0 02 6] i/c. B7tt, iSStX i-^ACA'ji- . 

o i omsamvt. wtf>ic&Mikffi£&i.>ifi. msum 

stable. fe^«gj£fc-r. tH,*;Wc«K#3H,>J&2 
[0 0 2 7] «±. A£->A#>e>.^-£>Dg-e©5 

#?s93#e>©SB£fc«fc*i«. c©5@s©>'^->-e^ 
SffifBTSci-c. *Bg©4>©icotiT«:®fflnjfi£r& 

«il/"C5«KO**46^t©tc|iB5esn-r, Hffl©$fc 20 

fctWKRjesn&ir*. fib. ^-rgf^i. ^*-><b© 

[0 0 2 8] igStX h ^?A©«»!i:a^ilT, 0j 

•s. cn6©5£a8©A*->Ett. iStxh^ 

^■cs.s. c©n^«. *-f. ^yr>M (tan) 
wa^aHRti*. ttgnBiLtii, c©h#©£- 30 

n^iottiK Sfc. 09©^-$->F«. <t*©fl8 

y5*r>»cWiafflttje»3*i£a*, 

-Ft?**). C©«t5&;<-£>©»^ ?£g©&fll 
7 >Xt4J|Uaaiifctt*«i& "T *© fc— ■?©# ffiT* 

i,#>u c©j; 5 a;-*"- 2 >©*§•£«> fte©sa€>Jni* 

*t»B*£^©*£^*f<&ifiI£0-C*>J:l». tfHx 40 
«. 7 h 35© A > +lff^fi^ffi^EPPM^frCc «fc r 
gtt*Stt-f>-n»*>6. -£©5W FffltctlS-TSifiK* 

io/co-r^. «±©«uc. *#6wct>9. rft^fiij 
8H^<fcwaufctgK©Raffi*fes«r*fc©-c* 
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[002 9] ±J6L/A:*»W©ai&«ffi^ X 
«*©*4iME*»fflbr*4©-c. SJWftMe^T 
6£tfJBx*--JW!>IWitt. ^©Sijr>a©ai§. 

9§«. acjts^kiiftAWtcfMi-r*. c*x». its© 

ffe. JfcfcRW*. 3SUStff (X. Y, Z) . CI E©L 
' a' b* Stfelfc. C I E©L* u* v* Stfejfc. FM 

#s*act«ffiu-c. *^u-f©aa«:«fc»)a^tt* 

r. J:0Sll*W<ca^&*|gB-}-5Ci*Jr**. «T 
©a^tt*ffi©-^B»«*H8 fcMSL ft #61*18* 

[0 030 ] 3>f»-J*7-77f>i/B, 

tt (K) /UCSLflHK (S) iSW*©M^ • 

a>^si&) *jj:cf. a©M*tt (y>*>©sasi& 

fflttf'-* (k/s) . bwshimw"- 
«fiR-o**«sur*j». »««i©ana*m». *© 
nnsa&oaa&wssE-rs*^ ±E©ffl»*»6. w* 

[003 1 ] HOB, *#£Hj©a^-ti*^©— *6St«I 

^t-a (Jitr. rccMj iser. ) tcA^j-fi^L 
i) . 

[0 03 2 ] -73. CCMfflJ«. ^>*«^{Cl6ffl-j-5 

mmommAiy^rico^x, *<dmlm». (k) . usl 
fl» (s) r^-jsw^ (r) ^©a^r-^ *«*>(> 

ti^e-r SBCf-y^ h<hfc£ SitEnBiJ© (««a ) 

©at«ssn-r*jt)awia«'*s«*f s -a'D 2 1 u 

h#©-f>*£igj-£-r£fci6. cn6©^*-(>*s^ 
^JS*fS7 ; -^D2^^«^r. S««-T>+©a- 

f hsciB^a^ccMccfco-cw-fitsn* Uf^ 

S2). 

[0 03 3] C©#a§n/cW>+15^S(Cj;-,-C, A 
-f > * S «JitM^g^tc «fc 0 . 1tSS©*«^M 
ffl©-Y> + ?rSB-^i-* (^f-;^S3) . 
[0 0 3 4] C<D£'?<<tffl-&2intcA>*%m^X. * 

^-c©a^-e % -r ^ < . ^fe-riSL/SiJo Enai^tf fe n -s 
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-fv vtirhwm^ emsnmm) ©&£#«**-- 
[0035] -eu-t. w»&tcMLx^<Dtmmt<D 

[0 03 6 ] C©/c«?\ CCM-CIS. ^S>> 2f^EPfflif# 
©Rfl*HT**JiRa?©£fb (J«S) . p!K©¥?»K-£ 
®tt14^©#«^S&^EK: «fc &e®K<bK£t*eXIUt 
HMfeMf r -^D3il/'r«WL/T*JfD. *A:. ffife-C 

3RD : ffliE-Y>+a*ffe^t7 r -5fD4 > SfcCCgTIBO 

fcmu >**^7 r - > d 1 imwm^itmM^- 

(^f^S7) . 
[0 0 37 ] C©«fc$KOTlie^>#E£JfcMH#S 

i . fi^s tifeffla-r >+so-'-e©ie^fi ; &iift] L/ 

-C. AMKttccfci&rtc-f >*©ffifeS*5frtti;**x6„ 
[0 039 ]&te. ±IS-Cti«jg'f>+*J®f : -$D 1 

5 - v ? =$■ > y ^e^-era x t - mm-? s c t v . 

&:**EPJroftK:*f u r 6*& JRft cce^-e*rejt& i ft £ . 
[0 040 ] 

[££BJ©#JS] *^W©fe^&ffl^^-^«C<fctl«. * 
ftotl^Ct. «*gEPgim)©g*llfe<!:©&£t,>©g£ 

«£«tt©ffl±«:##-r*. mmmxtj:<xi>0' 
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[0 04 1 ] ±E©e^*ffix^-^iferat>-c. 

6iBieai^s-c*ofc#§{cfcc»T«4ia@e[-cSr*. 2 
-c t>^mt&, uw 9 ©ifffl*5 -c * s «t ^ «c s . 

10 [0fl3©ia#;r«cgMi§] 

[Si] *«n©^*— ;ko— *Jk«©Bi?8ia. 
[02] *«9i©^*--;Kofl&©aaB«©ittwia. 

[S3] *«W©^^-^Tffl».»4Ra«B<DttWia. 
[04] tt*ffi©i§5£Sig5 i ft *«Bt'< > - 
-5 <.K£->A) „ 

[S5] mmvmjzmm ttzz, z - >©i*j©— 

o (^'$->B) . 

[06] faHBojajEffiHiasaB^f-vort©— 

20 [17 ] R«ffl©®5£S^i^^tSg-'^->©rt©- 
o (A£->D) . 
[08] R«fil©jl^»« £ ft * - >©f*3©- 

[09] ft«fi<!>»eattii ft 

[010] *»w©a^-e*^©-*»w©*w*»w 

[011] se*©f ^-^a>xer-;i/©— 0j. 

30 la. lb, 1 c, In, Is fe^#^^-y-Jl/ 

111 1 a^-s; \-m<Dmi<DXtr-)l> 

112 2^-; bffl©^l©X^r-;b 

113 $3.-vYmoMl<OX!r-h 
12 1 1 ^---^ hffl©^2©x-ir-;u 
1 2 2 2oi-^ H©0 2©Xir-^ 
1 2 3 3aivFffi©»2©^-^ 
2, 2 a EPPmi 

3 mm^ft 

4 ^esp^- 

40 9 fiE*©^-5-r-'>3 >x^-;U 
AV ^fii 
ME y^T> 

mo f (mmm 

MO 1 * 1 *- F 
MO 2 f 2*-H 

di mm-o^mmr-^t 

D2 WWe^itRStJpf 1 -* 

D 3 ^Sfr^HStfeMf 1 - * 

D4 fflfe-Y^^S^fe^ft^-^ 
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